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1 A fuel delivery system for a vehicle engine, 

hiving at least one cylinder, a piston moveable in the 
5 cylinder, and an inlet port for supplying air and fuel to 
the cylinder, comprising: 

an inlet manifold for supplying air to the xnlet 

a heat conducting gasket between the engine and 

10 the inlet manifold; 

an injector port in the inlet manifold; 
a fuel injector having an end region and a body, 
the body including co««»onentry for operating the injector, 
the injector being located in the injector port; and 

wherein heat is conducted from the engine via the 
heat conducting gasket to the inlet manifold, and then to 
the end region to heat the end region, but not the body of 
the injector, to elevate the temperature of fuel xn the 
end region, so that when the fuel is ejected from the end 
region of the injector, the fuel substantially immedxately 
converts to vapour because of the heating of the end 
region and therefore the fuel in the end region, and the 
change in pressure experienced by the fuel as the fuel 
leaves the end region of the injector. 

2 The system of claim I wherein a heat conducting 

collar is provided around the end region of the injector 
and in heat conducting contact with the end region, and 
the collar being in the heat conducting contact with a 
wall defining the injector port. 
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3 The system of claim 2 wherein the injector port 

LB sized such that the end region of the injector is in 
direct heat conducting contact with a wall defining the 
35 injector port. 

4. The system of claim 1 wherein the gasket includes 
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opposed sides, and at least one opening £or providing 
communication from the inlet manifold to the inlet port, a 
first raised section surrounding the opening on one side 
of the gasket, and a second raised section surrounding the 
5 opening on the other side of the gasket, so that when the 
gasket is located between the engine €Uid the inlet 
manifold, and the inlet manifold secured to the engine, 
the raised sections deform to form a seal about the 
opening. 

10 

5. The system of claim 4 wherein the gasket is 
formed in a stamping or pressing operation, and the raised 
section is formed by a V-shaped projection in transverse 
cross-section on one side of the gasket, and an offset V- 

15 shaped projection in transverse cross-section on the other 
side of the gasket. 

6. The system of claim 1 wherein a housing is 
provided for locating over the injector and the injector 

20 port to facilitate the retention of heat to heat the end 
region of the injector. 

7. The system of claim 1 wherein electrical heating 
means is provided for supplying heat to the end region 

25 during initial start-up of the engine before the engine 

ac<3uires sufficient heat for conduction to the end region 
to heat the end region, and therefore the fuel in the end 
region by heat conducted from the engine. 

30 8. The system of claim 7 wherein the electrical 

heating means ccnnprises an electrical heating pad in 
electrical contact with the end region, an insulating 
member between the pad and the engine, and an electrical 
inductor in electrical communication with the pad so that 

35 current is supplied to the pad and then flows through the 
end region to heat the end region. 
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9' The system of claim 7 wherein the electrical 

heating means comprises a coil woxind arotind the end 
region, electric leads for supplying current to the coil 
so that the passage of current through the coil generates 
heat to the heat the end region. 



10. The system of claim 1 wherein the system includes 

temperature sensing means for monitoring the temperature 
of the engine in the vicinity of the fuel injector for 
switching off the electrical heating means when the engine 
temperature reaches a predetermined texnperature whereby 
sufficient heat is conducted from the engine to the end 
region to heat the fuel in the end region. 

^ fuel injector for an internal combustion engine 
having a piston moveable in a cylinder, the injector 
comprising: 

an end region; 

a body; 

electrical conponentry in the body operable to 
enable fuel to be ejected from the end region of the 
inj ector; 

electrical heating meauis on the external surface 
of the end region for heating the end region of the 
injector, but not the body, so that when fuel is located 
in the injector and the electrical heating means operated, 
the fuel is ejected from the end region of the injector 
and substantially immediately converts to vapour because 
of the heating of the end region and therefore the fuel in 
the end region, and the change in pressure experienced by 
the fuel as the fuel leaves the end region of the 
injector; and 

wherein the electrical heating means comprises an 
electrical heating pad in electrical contact with the end 
region, an insulating meniber between the pad and the 
engine, and an insulated electrical conductor in 
electrical communication with the pad so that current is 
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supplied to the pad and then flows thro\igh the end region 
to heat the end region. 
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12. The system of claim 11 wherein the electrical 

heating means comprises an insulated heating coil wound 
around the end region, and electrical conductors for 
supplying current to the coil so that the passage of 
current through the coil generates heat to heat the end 
region . 



13. A fuel delivery system for an engine which has a 

combustion chamber, a piston movable in the conibustion 
chamber, an air inlet port and an exhaust port, 
comprising: 

an injector port in the engine having a first 
open end communicating with the combustion chamber, and a 
second end remote from the first end, the injector port 
having an injector port wall; 

a fuel injector located in the injector port, the 
fuel injector having an injector main body which houses 
electrical components for operating of the injector, an 
injection tip and an end region adjacent the tip, the end 
region being for storing fuel to be ejected from the 
injector; 

an electrical heating element surrounding the end 
region exterior of the fuel injector; 

an electric current supply for supplying current 
to the heating element for heating the end region of the 
injector to in turn heat the fuel in the end region so 
that when the fuel leaves the injector, the fuel 
substantially immediately converts to vapor because of the 
heating of the fuel and the change in pressure experienced 
by the fuel when the fuel leaves the injector; and 

wherein the current supply device comprises a 
35 battery for supplying current and a pulse width modulator 
for modulating the current supplied by the battery so that 
the current supplied to the heating element is pulsed 
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i-H^t the amount of current supplied to 
.i.th -^---f :rc^trolled to thereb. control 

:::::: eie^., - t.ere.ore ..e 

^atrn: o/t.e fuel within the injector end reg.on. 

Of Claim 13 wherein the heating 
.he ^^;^7^;^;',;,,,^,.al sleeve which locates 
element is provided in a cy between the 

end region of the injector 

the injector port in the engine. 

at claim 13 wherein the current supply 
15. The system of <^^^^ extending from the 

c«««prises at least one conductor extending 
hewing element to a current supply device. 

^ .he system of claim 13 w^.e^ - 

-c:: rrcorr:u::e:t-uppiy for ^sing 

the relay. 

° „ Ti« .yste.. of cXai. « -'••"^ «- =";!rt.l.y 

A" «4rrnal from a fuel possp reiay 

e„r.«>t supply "r:l^«.ur. a»Bcr BO .h.. 

" - --^rtraH. c .= — 

25 temperature, the rexay 

tHa suPPli.-' to U» taati-a "l™""- 

texnperature . 

injector for injacting «».! into 

comprising: « 4.4,% an end region 

^ injector body Imvln, a txp, « 

.vacant tb, tip for storing fual. and a body 
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in which electrical components for operating the injector 
are housed; 

the end region having an outer surface formed 
from heat conducting material; 

a heater sleeve arranged on the end region and 
surrounding the end region, the sleeve including a heater 
element for receiving electric current to heat the heater 
element/ and therefore conduct heat through the heat 
conducting outer surface of the end region into the end 
region of the injector for heating fuel in the end region 
of the injector so that when the fuel is ejected from the 
end region the fuel substantially immediately converts to 
vapor state because of the heating of the fuel and the 
change in pressure ea^erienced by the fuel when the fuel 
leaves the injector; and 

wherein the sleeve is formed from a high 
temperature silicon in which the heating element is 
embedded by molding, the sleeve forming a heat conducting 
path for conducting heat from the engine through the 
sleeve to the end region of the injector. 

20. The injector of claim 19 wherein the heating 
element comprises a coiled wire. 

21. The injector of claim 20 wherein the coiled wire 
includes a sheath which surrounds the coiled wire to 
maintain turns of the coiled wire separated from one 
another when the coiled wire is molded in the sleeve. 

22. The injector of claim 19 wherein a temperature 
sensor is disposed adjacent the end region of the injector 
for monitoring the temperature of the end region of the 
injector, and therefore the fuel in the end region of the 
in j ector • 

23. The injector of claim 19 wherein the heater 
sleeve includes a central opening having a peripheral wall 
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for receiving the end region of the injector, and the 
temperature sensor is arranged between the end region of 
the injector and the peripheral wall. 

5 24. A fuel delivery system for an engine which has a 

combustion chamber , a piston moveable in the combustion 
chamber/ an air inlet port, an air inlet port and an 
exhaust port, comprising: 

an injector port in the engine having a first 
10 open end commionicating with the coxtibustion chamber, and a 
second end remote from the first end, the injector port 
having em injector port wall; 

a fuel injector located in the injector port, the 
fuel injector having an injector main body which houses 
15 electrical components for operating the injector, an 

injector tip and an end region adjacent the tip, the end 
region being for storing fuel to be ejected from the 
inj ector; 

an electrical heating element for heating the 
20 fuel in the end region of the injector; 

an electrical current supply for supplying 
current to the heating element for heating the end region 
of the injector; 

a heat conducting path from the engine to the end 
25 region of the injector so the end region of the injector 
can be heated by heat conducted from the engine; 

a current shut-off for shutting off supply of 
current to the electrical heating element; and 

whereupon initial startup of the engine, current 
30 is supplied to the electrical heating element to heat the 
fuel in the end region of the engine, and after initial 
heating of the fuel in the end region, the current shut- 
off shuts off current to the engine so the end region is 
continued to be heated by direct conduction of heat from 
35 the engine through the direct conduction path. 
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25. The system of claim 24 wherein the injector port 

is located in a manifold connected to the air inlet port 
and the direct conduction path includes a heat conducting 
gasket between the inlet port and the manifold for 
conducting heat to the manifold and then to the end region 
of the injector. 
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